Mutational analysis of the putative catalytic triad of the cowpea mosaic virus 24K protease.
To investigate the mechanism of action of the cowpea mosaic virus (CPMV) 24K protease, a full-length cDNA clone of bottom component (B) RNA has been constructed from which RNA can be transcribed in vitro using T7 RNA polymerase. Translation of the resulting RNA in rabbit reticulocyte lysate leads to the synthesis of a 200 kDa product (the 200K protein) which cleaves itself in a manner identical to that of the product translated from B RNA isolated from virions. Site-directed mutagenesis of the full-length clone was used to examine the effects of altering individual amino acids in the 24K protease on its activity. The results obtained are consistent with the prediction that the 24K protease is structurally similar to the trypsin-like family of serine proteases and suggest that His40, Glu76, and Cys166 comprise the active site. Substitution of Cys166 by a serine residue results in an enzyme with reduced catalytic activity.